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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the transmission electric power of a base 
station and to increase the number of simultaneous terminal connections by 
calculating the subspaces of respective terminals and buses, performing 
frequency conversion for respective subspaces, executing standardization by max 
diagonal element of the subspaces, obtaining the subspaces of interference 
signals and deciding the weight of a line beam generating means from array 
response vector and interference subspace. 

SOLUTION: A signal subspace estimating part 108 estimates the array response 
vector (a) of a down link by using an expression I, on the basis of a space 
correlation matrix obtained at a space correlation matrix part 106. Here, a 
frequency-converted value is preferably used as R. A down array estimating part 
109 decides an array weight W such that a transmission S/l becomes maximum by 
using equation II according to the information obtained from an interference 
subspace estimating part 107 and a signal subspace estimating part 108. A down 
link beam generating part 1 14 performs multiplication with an array weight, 
which is estimated at the incline line array weight estimating part 109 to 
generate a signal which has appropriate space selectivity. 



COPYRIGHT: (C)2000.JPO 



<l9>B*Bttff# (JP) (12) & ^| *Nf |ft & (A) UDMRtM&IW* 

#112000-224097 
(P2000 -224097A) 



(43)&BBB ¥*12<P8flllB(2000.8.i:i) 



(BOIntCl. 7 






F I 


r-tt-r(SM» 


HO 4B 


7/2S 




H04B 


7/26 B 5 J 0 2 1 






10 2 




102 5K022 


HO 1 Q 


3/2S 




HO 1Q 


3/26 C 5 K 0 5 2 


HO 4B 


1/1© 




H04B 


1/10 L 5K059 




7/10D 






7/10 A 5K067 






MB* 


SfcRSODfte OL (4 9 1) gKHfc8S< 


(21)WB#^ 




ftH¥ll-23469 


(7DWI1A 


0000051108 












(22)fflBB 




¥j£ll¥2 /! 1 B (1999. 2. 1) 












(72)«W# 


St* 










jtos«5a»#*«as^a-T a28o#ia 


















(72)58!#t 


±M fliSc 




























(74)ft9!A 


100068504 























(54) BfflOgfNI T9-^rA ^7W7>ft*«fflbt«Bli8ti 



(57) [£ft] 

[ami ±0111*1 1 y^mknmmmtwzhi'^ 
±oniiiattev^rjRmL7t^{afsi8t.. « 

T 0 EHWc*Jtt4 TV 4 JtJTf £ . 

4. ;:ft£«fc9®ts;§!££tt;0nT'#s. 



11 



LL 



RP 



109 



114 



X 

112 



tttt 



S3 



ss? 

7^ 









tttt 


tttt 









±yrw —± 
gangs =t 




104 



1 

imsm 3 »<wMW*7a«K*« (cdma^> trm 

«sai#«0>atfj coma sasrt-s t o mtasfim^M 
^og^rftg^T-a^t l . floT o sfB^nas am 

imm ] mmi ttii^imnmimmmmmz 
in** 5] if«3iij!jS4fsa^i8jifi«ta!®(wfc 



2) #^2 00 0-2 24 09 7 

2 

fcwt, ±'}|l]ISTif#^iX7tPJ**^{affifgtT , ])[ll 
[000 1] 

5a«*«*tiyBU aoTOiaiwHiHwaiMfliSfT 

[0002] 

[fi£#<D&ffi] ifi^.. M"T DoCoMof-^-*/l^i^>— f->V 

voi.5 no. 4, wz&zmmztix^hz.oiz. T-yTf-l 

>f ry-r-^- (WTAAA) fc^/l/^afifctt^ixSlS 
[0003] AAA-Cli±te±9 EMfcBH-*3*£>ffi 

t, % ms=5t £ t X'^m-fiftizm&zm. 

SO^M (JSLTTDD!) vX^A-fii, ±9EJil8i:T9)[I] 

[0004] -3k na^^s>i^» (btfod ) ^ 

W33BliR3r 0 , «**><o<7)7 ^ - b'A>y ^CJ: 9ffl 

^m^br va mx-&m£-tz>ijW;tf8&ztix . 

40 [0005] 

wtmwkLtiii'riwm} w-cDMAtftus 

XjW*#iS ; W&C»*. ZZX'i>AAAim&iMfia 

±.*)W&x'^mx'h->tznx-t>K to 

50 9HWfcT9IMOM*itJE*ffl»ICffV\ 



(3) 

3 

fKmm®mz&-otzT\s4 m^-m^^mx-h^ . 

[0006] *$&(5!<DB6<rti, CDMA^tr^r-r 1 -f :/ 
[0007] 

u z.fr&a^awfiaBiEfcfls-j-iasfcrffiffl 

[00 083 JJgHBtt. -ha^TOlHllii^fiai 

* . ms*fii:&5£r&z.k *&mt-rz>mtmmm& 40 

[0009] 

^^m^TtmWH^. (CDMAK) *«V\ fil^Sr 

14, fi^aej:0fc**^*Tai®t6*ii*«*.*. 50 



^2 0 00-2 2409 7 
4 

^m^mx^w^z^ ^x usassasss**):*^ 

t l ZZ)V*h'>tz7V : Tl-t^>Zfrf8L'?hZtX\ S8* 
mmm. ( «U S flttnS ■£* £ i: **? * * . 
[0010] *£^$-<?>9Bfce»gfB£H 2 . It 1 ~ 

2 {ifflWfT^'b^^^^-x &ft42fifc£**- 
&3li=FtPt7X'*.—Xb7l'4 fig*? htlfr 
fBtt*fc*Hrt-6fc»0>a±— adSfl&tfcw*" 

-tiC. ftl 2ttt'-J^j£&ft£*:ft.^hJH\ 

[ 0 0 1 1 ] H2i±„ m—<^i&<?ffii&<?m&ffii£j& 

Zffif8.-t&mLcr>72/r-1- 1 0 0 fcftoTV**. ^fi-P 
6. 

[0012] T^r^r -f TVf-ft LTUflW 

[0013] CDMAMtli. flHtfcafc-filBfc:. 

ffiiJrt^-t ms.i\z>%t^3m*frftx . im^m&fc 

[0014] @2"C. ryft 1 0 0#gfSU:ftffi 
«. RF0R1 0 lKl-jT^yn^-hSftfc 
1 0 2 ic J: 0 . a3frfiFf#ai*)a£$: 



4. mzwrxffimth. *r 'Jtj3M2ghz., a 

ftflP^f-yTV — h£4. 0 9 6 MH z<7)i§£-2r#;t 
4fc, lf-y7Y*U4»7 3mfc:«S-r«. 77 

^<ottiai*+yrjBiHRK:»<w*fc«>. 2ghz 

Tft***>** 3 T* 9 . < T i 1 mJaTfc #*. t> 
tit. Z^XTy?i1M£XS1'vTrtUtl/'7 3 
= 1. 5XJaT»Ki:«SET*. fcWBMfcfcfcfcW: 

[00153 gHIMHt&lilB 1 0 6 lift i ^ijrr^ra 

COO 1 6] 

[ftl] 



R 



* 



[00 1 7] Htxi ( i =l~m, mtiryr-i- 
ft) «. *KSfeflfciSHttte-f-C*4. ftio^fritt 

r c i j cojiasrftffl r P i j ■eaas»s*ifc 

H*C&*<J5T. IS-oA^X-f-yrva -y h£JR»U 

[0018] zzx\ zasmmtttoi-TSnHit 
tt*u wfflBnaiWTmttfflL-c 3 F^fl:-f4it*«r 

t£T'£> h . *W o »y h 5/ vdOU, flfffl-TI. £ £ e £: 0 , 

eigenvalu 



(4) ^2000-224097 

6 

[0020] ±")riM**«£0Bl 10t±&2~4 
fc**fr4ivO*4. $c2~4(c<k>5-, £it&£#BtL 
10 [ 0 0 2 1 ] -fc y^WWBi*RRT* * * 

£4*lTH4. lit. r*3i3*fir3**lj fctt. -b 

firffifccx, pxi:#-f4Clklc:-ri> 0 
[0022] 
[ft2] 



30 



40 



R 



dd,c\,p\ 



_ R cl.pl 



R 



cxpx 



[0023] *SBtW>;w>-fr:/X^-*tt. R2 fcSrf 

U ( P g - 1 ) J4M«flW)fc«>«iI 9 Jtt"J>4 . *I 
It0W'4#*5f(H»*l*-9'O*4fctf>, -LOEfrCfSSt 

[00243 
[R3 3 



R 



= a 



cl,p\ 



•3 



[00253 
[R4 3 



= max [eigenvector^ m cl ,)} ft4 

eigenvalue ^ * *r j* 



[00 26]ft2ficJ:'3»feft4«a»«*fflffl«*te «4J:'3#«)*i*. T1^^«S^^ Ml^al4fi^)*fe* 
3COa{±#a^tW4ri^-ff5^^ h/PTftO', R^50 [ 0 0 2 7 3 ft30tS5ll*|{i. (ff-t+T^+Si^) 



3 coma. tfj&WRFtififl (i— JO. #£<Ofifcffi 
[0028] t'-Afl^SBl 0 JfflfittSl 02* 



(5) ^2000-2 24097 

8 

[0029] 
[812] 



y = w x = 



«C12 



[0030] -r=S:*>*>£ti^J y !18»w«eBaK; h * - 

>vt mmm*. <mx-hh . i o 3. -cffi 

iB^jR*<xfc«^ii. *<*«*i 04KJ: immzti 
4. 

[0031] H2WWeJ4. TOEMCOkvCSflWA 

5Wisii*««i«a*oiftiiftsiiseL. *<wwtc «t 0 
j&f * (5aw*«*ft»t»i 13). co&ffttAM 



[0032] Tomircii. fMB^DawKjftyGtrT 
ittm-yz'*- 1 0 7 turn vcffiesfis . 



[0033] 
[*7] 

D — D 



ck.pt 



R T.cl.pl ~ 2 ^ 



R 



[0034] 
[»83 
dd.ck 



<ck 



ck 
ck*c\ 



max 



fts 



dd.ck.pl 



U>1 
pUpl 



[0035] 
[»9 3 



opt 



= a 



el 



[0036] zzx-Mi. mmmjj®wn*®feffl 1 0 

fc*i*ffi*fflvvciireiEW>ll»£#att-4 £ 1 i. "JIB 



t [ 0 0 3 7 3 ISc8<9i(I fc* Lfc*li#«*4tOft 

■r. /uo^wit i ow^-y^i^ ) . 

[00383 «rJ3, 2js:^-C«#^*XC7)«SII* 5 ^:^ < 
flmXDHKaKjW***:*^ R 1 0 0 m#gS«0+* 



[0039] *nfis«rctt, 9 o-x Y)v--nz£. 



(6) ^2000-224097 

1 0 

[0040] ^mry^-xm^i 07Tti. .bO 

[004 1 ] 
[»5] 



R 



S55 



[0042] 



K * [ft6] 



ft6 



-X*iSr$\ 2|cjf?iJ(iHeriit^Ji:iif{fni>t^T\ it 30 

#7Mi»*>«iwi. ry^ri-mm^zim-t 
ffizixfflimzmt'tfo z tifiv * * . #<s£*»£>« 40 

#&%UT£ /Jv5 < . 4 T > -MBIBbVafiHTW* 

[00 44] TDIHi&OTW JCSg^;? WUJ, fi^H" 
yx^-Xtt^gp 1 0 8TlE£3ti&. SBMaM£)3P 
1 0 6tCtJV^T»*b<lfcSiai«Wff?>l*fci:t=. Ifc4£ 

raadR3afts<ifcffi*fflv^4ii:* , a4u^* t . $613**50 



[0 04 5] T9TlM*Wi£»10 9T«U ^^9" 

■fx^-xm^ 1 10 7 fc . tt^-r^^-xitfi* i 

0 8 "Cfcfcfl! fB*> 4> . iifi S / 1 TO tXoKiT 
[0046] ia@r— 1 1 1 X'&&%8%.^com. 

^ L-cm^iSfjefgs 1 1 scfcoasfcttafcfc-^&^fc 
o ekt i^ a mn-wzu 109 Titssiut r w s» 

|3It<T0tlIiaT^WM^.«^ai0 9tc:iDV^T, 7^ 
«fi#i:*0. RFaiOUC{iJ*S<l6. RFS5L0 

[0047] *®mz±*). TOEHRtfeV^fc, fi# 



1 1 

[0048] *$mfre>%ztti?>$mm£m3&u !: fki 



(7) 



^2000-2 24097 
1 2 



[0054] mmitz^t, wgantmrtimt , 



[0050] m2comtmmtcom^bix. mmim ttsww<. owcx7-f^*jBv^«oaw* 

g&l 1 SZWiVh- TOIU^TU-f S^itStT 1 ^ o-A-X7^^«Mt Ltd, IS: 

<^S/I^S7<lc«r«.<J:5tSilffll-ri.ii:TJ>l). -b^ K0^ix2>. 

7jifia«^cO«J: 5 t#^<0«*Sr-9-- t'^-TI. ^X-f [0055] 

SHHHRttli****^. eaa*#KV»lf* ZtMz&^X. T>*)m&<r>TV4Um'noZtX:T 

[00 5 1 3 ia<UttS£ff 1 1 5T»i. SffisB** [03 3 *fHH*»fc »St*WtW*>«llft*7K*BI. 

*T«W-7*^-^fc:*ii4 . BBflWIiR 1 Ot J: 94- HWOlWJl 

thtih. mmj)tf®mth£*)izz%i><Dtnf$=F 100. . . ryft, 101. . . rfss, 10 
jw-^^-^asetttffl-ts. imtt^x^-x so 2. . . is*t£tscsc. 103. . . i^mm^-^m. 
(nmmzi.*). =?m*r7x^-wwztf'£\Kth<t>K 104. . . %.mu. 105. . . mmmtsmms. 

: F«W4«£jg»*i^^*i#*S*l'tiJ9. *&5©K. 10 6. .. . 3SSfflMit€a5. 107. . . 

*>*flWC, *rt^l(M>^43MWH*Mt6. *H T90«flT^7*:x^-*»e*. 108. . .TO 

tm?i±rrx*—A0mmm££v®Mmm mm^^^-xtm®. 109. . . to ma 

tf^^tis. fflrwiA», 110. . . ^mmmrv^m 

[00 52] *»W*»6 i Sr4flS<OSBfc0!t04aWRl *«JS&. 111. •• ■ T90«afer-^4JS*, 1 

ltJflwCiiKW*. H4J±*JMB*»4>*4fl!<0l8itW 12. . . ttttS. 113. . . «ftM«P». 1 1 _ 

OTflMtfcjjrfEL »1 UifS^mtWIfcii^'CtT'i n- 4. . . T90IMHib:-AJ»R» % 115. . . jMfs« 

/«7/WtRffii{T*8. flJtKSS, 116. .. . OWU7^^. 11 

[0053] 40 7 . . . mtmumn. 



[0049] 
[RIO] 



0 (4</A) 



»10 



10 «ffi-jT r F^7'^-xS:18ig-rSi:, -fyx^— X 




= (\-S)A; ia +SA l 



new 



(8) 



#^2 000-2 24 097 



[01] 



IM21 



LL> 01 



A 

RF 

is 



107 



2 mim 



tfcft 



aw* 
T 7 



j |»ffl;ttBaft-— r T 



106 



RP 



t*-A»JIt 



BAM J= **-; 

mfim 




102 



[03] 
[93 



[04] 



1 uu 



101 



107 



ana 



in 



109 



JtMTVf 
KMC 



= ±±*J 



102 



±IJB« 

-AM 



T 



=T~ 



116 



7^" 

117 




(51) Int. CI.? 
) 

H04J 13/CDO 



F I 

HO 4 J 13/00 



(9) 



«SB2 0 0 0-2 24 097 



F^-A(##) 5J021 AA05 AA09 AA11 CA06 DB02 
DB03 EA04 FA20 FA23 FA24 
FA26 FA32 GA02 GA08 HA05 
JA07 

5K022 EE01 EE21 EE31 
5K052 BB02 CC06 DD04 GG20 
5K059 CC02 CC04 DD10 DD32 DD37? 

DD39 EE02 
5K067 AA11 AA43 CC24 EE10 KK02 

KK03 



